Discrimination of methicillin-resistant Staphylococcus aureus from methicillin-susceptible Staphylococcus aureus or coagulase-negative staphylococci by detection of penicillin-binding protein 2 and penicillin-binding protein 2' using a bioluminescent enzyme immunoassay.
For the discrimination of methicillin-resistant S. aureus (MRSA) from methicillin-susceptible S. aureus (MSSA) or coagulase-negative staphylococci (CNS), we developed a bioluminescent enzyme immunoassay (BLEIA) for detecting penicillin-binding protein 2 (PBP2) and penicillin-binding protein 2' (PBP2') using biotinylated firefly luciferase. The BLEIA was able to detect recombinant PBP2 at 50 pg/ml and recombinant PBP2' at 500 pg/ml. PBP2 and PBP2' present in the membranes of S. aureus were extracted by acid and detergent treatment. The method was able to detect PBP2 or PBP2' extracted from 10(6) colony forming units of S. aureus because of efficient extraction and the high sensitivity of luciferase. In a study of clinical isolates previously characterized as either MRSA or MSSA by antibiotic susceptibility testing, all 34 specimens identified as MRSA were both PBP2 and PBP2' positive. The 34 MSSA specimens were PBP2 positive and PBP2' negative. Moreover, the BLEIA could detect PBP2' extracted from four species of methicillin-resistant CNS, but not PBP2 extracted from four species of methicillin-resistant and methicillin-susceptible CNS. This result suggested that PBP2 could be a unique marker for discrimination of S. aureus from CNS. A BLEIA that is able to detect PBP2 and PBP2' may be useful in clinical diagnostics.